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Introduction 
A recent survey of practicing optometrists revealed that 
improper balancing (e~ualization) was responsible for more 
dissatisfied patients than a~y other reason. Proper e~ualiza­
tion is essential to patient comfort. Clinicians take many 
routes in arriving at a prescription, and hopeiully, that 
prescription will incorporate the correct anisometropia. Very 
few, if any, optometrists use all of the possible tests for 
anisometropia. In actual practice most equalization is accom-
plis4ed at six meters using either acuity targets or the 
bichrome test. Retinoscopy, distant cross cylinder, 20/40 or 
20/30 equalization, maxinwm plus to 20/20 or to best acuity 
are also used. These tests may be accomplished on first one. 
eye lli~d the other, or by using alte~ate occlusion or dissocia-
tion the t;,•m measurements may be taken almost sim.ul taneously. 
Near tests for anisometropia include the unfused crossed 
cylinder, bichrome, near retinoscopy, ru~d plus ~ d minus to 
blur out ~nd recovery. Except for near (dynanic) retinoscopy 
all of these tests are accomplished while the visual system is 
in an unfused condition. The status of the acco.I!illlodative 
system, depending on the stimulus used, varies from relazed 
(free). to maximum stimulation, to maximum inhibition. The 
objectivity of these tests varies considerably, as does the 
degree of discrimination re;uired by the patient. Errors in 
) 
) 
J 
2 
judgment and various optical and physiological errors are 
manifested during the many tests for anisometropia. Inter-
preting the data becomes difficult, . and this leads many clini-
cians to placing the greatest emphasis on one particular test 
result, or averaging the results of several tests(taken at far 
and near distances). Determining therefractive difference 
between the two eyes in this manner often leads to mistakes 
and to patient complaints. 
Proponents of binocular refraction argue that none of the 
_,.... 
methods commonly used for balancing (equalization) give valid 
results in all cases. This is because the tests are all admin-
istered under unfused conditions. Since binocular fusion is 
the normal state of the visual system, measurement of refractive 
error should be accomplished under binocular conditions. If 
testing is done using monocular occlusi~n or dissociation the 
accommodative and convergence systems, as well as light adapt-
ation, would not be in the state in which they are ordinarily 
used. Because of cyclorotations, especially at near, astigmia 
might not be the same under fused and unfused conditions. 
Doctor Robert E. Balli~on suggests:" .•• every refractionist 
should use some form of binocular refraction in order to ascer-
tain whether the use of the two eyes together does or does not 
influence the refractive status." L 
Doctor Irvin M. Berish, an advocate of binocular refraction 
for many years, has designed a test chart for binocular tech-
niques as applied to the nearpoint distance. The Borish Near-
point Chart is the latest development in the forty-year history 
of binocular refraction. Doctor 3orish has designed a testing 
) 
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chart that allows the conventional nearpoint .tests to be accom-
:plished, using conventional methods, and also permits the test-
ing of special binocular functions under binocular conditions. 
No technical breakthroughs were required to manufacture the 
Barish Nearpoint Chart, and it is claimed that no radical 
change in clinical routine is required when: using it. The usual 
information gathering is s~id to be enhanced by the claimed 
adv.s.ntages of binocular refraction, B.J.J.d additional information 
is readily available 1vhich could not be easily obtained by 
2 
customary methods. 
This study will not address itself to the pros and cons 
of binocular versus monocular refraction. Ivlany prestigious 
investigators have published their findings in that regard. 
The consensus seems to be that bet··.veen four a..J.d ten percent 
of patients will have significant refractive differences when 
tested binocul2.rly, and that the binocular findings can be 
used to prescribe with confidence. 3 
This study was conducted to compare nearpoint testing 
with conventional charts to testing with the 3orish Nearpoint 
Chart. The goal was to determine not only if the Barish 
Chart "enables the usual routines at nearpoint to be readily 
:performed ·.vi thout radical change in procedure," 2 but to deter-
mine if the data obtained from customary tests differs signif-
icantl;::l from one chart to the other. Problem areas that arise 
when using the 3orish =~e,.lrpoj_nt Chart, if any, are to be noted • 
. 
) . 
Historic~l Developnents in 3inocular Refraction 
Binocular refraction at the farpoint has commonly been 
associ a ted with A ,.E. ·rurville, who published articles b.etwccn 
1935 and 1946 concerning the ·rurville Infinity. 3alance. 4 
4 
Turville's original work; using septums for binocular refraction, 
began in 1927 s.nd. concerned itself with equaliz8.tion at the 
nearpoint. The Infinity Balance, popular in Europe, came from 
his earlier vvorlc ~t the nearpoint. 5 
1-iieredi th I.:£orgen developed a method of binocular refraction 
at the farpoint based on the Turville (septum) method, but vv"i th 
much less cumbersome equipment. 6 After testing 215 patients 
binocularly c..:..nd monocularly he relJOrted that ten percent of 
them required a significant change in either sphere or cylinder 
axis under binocular conditions. Cylinder pO·i..rer appeared not 
to change significantly (at the farpoint). 3oth Morgan and 
Turville believed that a major ::dvantage of binocular refraction 
was the direct measurement and correction of associated phorias, 
both lateral and verti.cal. 7 
Overfogging teclmiques, in v.,rhich the eye not being tested 
is fogged '.Vi tha plus lens, h~ve been investigated by various 
authors periodically since 1930. The latest literature is by 
Humphriss and Joodruff in \Vhich they describe the Iiuophri ss 
Innediate Contrast metilod of binocular refraction at six meters. 8 
A plus .75 lens is used to blur the nontested eye, which leads 
to macul~r suppression, while peripheral vision remains active 
to provide a lock on fusion. Other investigators have used 
plus 1.50 ....end plus 2.00 lenses <i.S "occluders", but they often 
had problems maintaining fusion. 
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Crude Polaroid techniques were used for binocular refraction 
experiments during the 1940's. Results were generally unsatis-
factory due to low contrast and technical problems in producing 
suitable polarized targets.9 Grolman, in 1966, introduced a 
greatly improved Polaroi'd system for binocular refraction which 
utilized the vectographic method of. polarization. Symbols V'lere 
printed on stretched polyvinyl alcohol vii th dicroic dyes. The 
dye crystals became polarized by orienting in a single direct-
ion. Since the background was not polarized it was significantly 
brighter than that produced by earlier Polaroid techniques. 9 
~~erican Optical Company produced a series of vectographic pro-
jection slides for farpoint testing. These slides, based on 
Grolman's work, have become quite popular with clinicians who 
wish to ·te,st binocularly. Various studies have shown that the 
results of testing with the AO Vectograph Slides correlate very 
highly with the Turville Infinity Balance .3 Many clinicians· 
claim, with some justification, that contrast is poor and 
visual acuity suffers in comparison v1i th that obtained from 
nonpolarized projection. Grolman himself warned that the chart 
would appear dim unless care ·.;:ras taken to assure that the angle 
between the projector, the screen, and the patient was such 
that the patient was within the angle of specular reflection. 9 
A study at Pacific University in 1973 revealed a significant 
loss in visual acuity in thirty percent of the subjects tested. 
The decrement varied from one-half to one complete line. In 
addition, many of the subjects who had identical acuities on 
both the vectographic and conventional slide reported greater 
difficulty in calling the letters on the binocular slide. 10 
1 
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In 1971 American Optical Research Division produced a 
series of Vectographic Rearpoint Cards, also designed by Grol-
man, as extensions to their vectogruphic slides for far testing. 
Few of these cards are in clinical use, probab.ly because the 
complete series costs almost three hundred dollars and they 
are primarily intended for special testing of binocular functions. 
The· series of cards enables the testing of suppression, acuity 
balancing, fixation disparity, stereopsis, near astigmatism 
and gross aniseikonia. They do not lend themselves easily to 
the routine battery of nearpoint tests in that phoria and 
prism vergence tests are not included. The producers of the 
cards acknowledge a reduction in contrast in comparison to 
conventional cards. "Because the visibility of the opaque 
symbols against the aluminum paint background is somewhat less 
than that of conventional print on white paper an apparent re-
duction of a half-line of acui t;y ma;}r be anticipated. n11 
The 3orish Nearpoint Chg,rt '.vas introduced in the spring 
of 1978. In the AOA Journal Doctor Berish described the vecto-
graphic ne~rpoint chart he had developed and claimed that the 
chart 11 enables the usual routines at nearpoint to be readily 
performed without radics.l change in procedure, and permits 
additional information gathering 'Nhich is not now readily 
available b;:r customary methods ... J Apparently his goal vvas to 
design one economically priced nearpoint testing chart which 
would provide most of the advantages of specialized binocular 
testing of visual functions, but could also be used for the 
more routine tests as · . ..-ell. ·rhe manufacturing processes are 
) 
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approximately the same as for the AO Vectographic Nearpoint 
Cards. The chart is being produced and marketed by the Opto-
metric Rese2.rch Institute of i'.1emphis, Tennessee. Initial 
financing was by a loan from the Vision Educational Foundation. 
Proceeds from the sale of the chart are to be used by the 
Optometric Research Institute to test and evaluate new instru-
ments and procedures. Actual manufacture of the chart is by 
the Stereo-Optical Company. 12 
) . 
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Description o~ the Eorisb Nearpoint Chart 
The 3orish lier.-::.rpoint Ch~1rt is larger, tbj.cker FJ.nd heavier 
tha.."l conventional cc"rdbo':.i..rd cha.rts. Overall d.imensions 2re 
17 x 14 centimeters. Two protruding rivets are provided for. 
attaching the chart to AO nearpoint c::1rd holders. The weight 
of tb.e chart is sufficient to cause it to slide out of loose 
spring-clip card holders. The outer plastic border is \vhi te, 
and the "b.s.ckground surrou."lding the printed symbols appears a 
u...~iforrn. metallic grey. Jhen examined U."1.der ma;nification the 
printed m<::;.tter is .:;s sharp and clearly delinested as one would 
expect on a high q_iz.ality cardboard card. :Dinocular print is 
jet black, ·,·vl1ile print intended to be viev:ed monocule.rly is 
a medium grey, /hen vie\'ved through polaroid analyzers the 
monocular print changes from grey to black c:md becomes indis-
tinguislH::,ble from the binocular portions of the chart. 
Side one of the chart (see figure 1) has three cross-line 
targets for use during cross-cylinder tests. ·rhe two outer 
targets are 60 millimeters apa.rt, insuring that the line of 
sight during monoculcir cross-cylinder tests '.vill be near 
nomal to the p.!1oropter lens plane. The central ts,rget is 
not pola.rized. 'l'hus, the fused cross-cylinder test may be 
accomplished either 'Ni th or ':.ri thout polaroid analyzers in 
place. i .. diamond target is provided in tlle low·er portion of 
side one for mea.surement oi.' lateral c:md vertica.l heterophoria, 
prism vergenccs ( co::mnonly called "ductions" )· and rclati ve 
accOI:::J.J110dc.:.tion. ·rhe di<::.mond, lil::::e the central cross-cylinder' 
to.rget, is not polarized. For accomm.odation control the dia-
mond contains :.wui ty letters for 20/20,20/25, 20/30 and 20/40 
) 
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Figure 1 
) 
10 
visual ~cuity at 40 centimeters. 
Side t·.w of the chart (see figure 2) has three reduced 
Snellen cl1arts for acuity testiw; and equalization. Print 
size is from 20/20 to 20/200 ~t 40 centimeters. The two outer 
ch<::.rts are pOlc:;.rized for monocular vie·vYing, and they are 
spaced 66 millimeters ap~rt. The central acuity chart is 
not polarized and it is intended for binocular acuity testing. 
Immediately below the central acuity chart is a modified 
lliallet fixation target. A central X and four surrounding O's 
are seen binocularly and provide a stimulus to macular fusion. 
Ivlonoculs.rly seen vertical and horizontal lines, when not in 
vernier alignment, indicate the presence of fixation disparity. 
"Associated phoria" is the amount of prism req_uired to restore 
vernier ali&lment. A binocularly seen dia~ond, identical to 
that on side one, is provided near the bottom of side two. 
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Illuminance 2...11d Contr-~st 
The use of PoJaroid m&tGriRls often presento problema 
with reduced brightness and contrast. 'ilith projection targets 
it is essential to use s nondepolarizing screen and to adjust 
the screen so that light is reflected directly towards the 
observer (as from a mirror). 9 Ignorance of these two require-
ments has led some clinicia..."ls to dismHiSi.. the AO Vectographic 
Slide as being totally unsatisfactory. Vli th proper lightin?§S 
the vectographic projection permits identical visual acuity 
in approximately two-thirds of subjects, loss of one-half line 
in one-sixth of subjects, and loss of one whole line in one-
sixth of subjects. E-IoYmver, many of tlle subjects with no 
measurable loss of acuity reported more difficulty in identi-
fying the letters on the binocular slide.10 
The AO Vectogrcphic I'iearpoint Cards, 'Nhich are similar 
in construction -to the Borish Chart, cause approximately one-
half line reduction in visual acuity due to reduced bc.:ckground 
b . - t 11 r~g.h ness. 
The Optometric Research Institute also acknowledges a 
reduction in apparent brightness of the Borish Chart. No 
estimate is offered as to the degree of acuity loss that may 
be expected since the loss of brightness may be 11 conpensated 
for ecsily by increasing the illuminance upon the card. 11 l3 
The recoBmended illunina.."1ce is oet·,veen fifty and seventy-five 
footca:.--idles. In lie-u. of a lightmeter measurement t.i1e correct 
illuminEmce nay be approximated with normal refracting room 
) 
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illumination ~nd the use of a reflectorized 75 watt bulb 
directed to·ward the card from a distance of about t ·,vo and 
one-half feet. 13 The Institute warns against using light that 
is too bright. "Ghost images" are said to become visible and 
legible at an illuminance of one hundred footcandles. 
This writer did considerable experimenting with various 
lighting systems and reached conclusions someYlhat different 
from those of the Research Institute. Appendix B of this 
paper has additional information concerning illumination, but 
the summation is that much more than 75 or 100 footcandles 
can be used with beneficial effects on contrast and visual 
acuity. The brighter light does indeed cause "ghost images" 
to be visible but they appear to be of little significance 
during most testing. 
14 
Procedure 
The stated advantage of the Eorish Nearpoint Chart over 
other methods of nearpoint binocu.lar refraction is th.at it 
permits the usual tests to be performed without radical change 
in procedure. With that in mind, the goal of this study was 
to use the 3orish Nearpoint Chart in an actual clinical setting, 
using both experienced and inexperienced subjects. The sub-
jects were dra~~ from a population of optometry students and 
from general clinic patients. Only subjects without strabismus 
and without apparent pathology were used in this study. 
All testing was accomplished using standardized instruc-
tions and discrimination requirements. In order to average 
out errors due to learning, half the subjects were tested 
first on conventional nearpoint cards a.."ld half •,vere tested 
first on the Borish Nea.rpoint Chart. Room illw.uina Lion v1as 
maintained at approximately seven foot candles and nearpoint 
target illumination was the standard 60 watt nearpoint light 
placed at 60 centimeters from the target. This provided a 
light intensity slightly in excess of that recommended by the 
Optometric Research Institute. (See Part IV - Illumina~ce) 
The testing procedure folloi'ved the standard Pacific 
University clinical methods. Static retinoscopy with fixation 
at six meters provided the basis for a subjective refractive 
procedure. The Eichrome test provided the lens control for 
a cylinder power and axis refinement using the Jackson Cross-
Cylinder. An aniso~etropia evaluation was then accomplished 
using a second 3ichrome test on a single line of 20/40 letters, 
) 
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followed by a dissociated 20/30 equalization. Where equali-
zation could not be precisely achieved the dominant eye was 
favored with better acuity. Maximum plus to best visual acuity 
at six meters was then used as the control lenses for the near-
point testing. 
Testing sequence with the conventional nearpoint chart 
was in the order of the recording form. (See page 48 ) Presby-
opes were tested at near with the minimum plus sphere (added 
binocularly) that enabled them to identify the 20/20 letters. 
Phorias were measured by the Von Graefe method, with instruct-
ions to concentrate on the smallest letters. Unfused cross-
cylinder (14A) was accomplished with the 7A finding plus 2.00D 
as a beginning point, and alternate occlusion used as plus 
was removed to the first reversal. Relative convergence and 
relative accommodation tests were accomplished using a 11 blur-
out" (20/20 letters not identifiable) as the recorded blur 
points. 1.Ionocular acuities were measured last. This was in 
order to preserve the same sequence of testing as with the 
Berish chart,in which attempts were made to improve acuity. 
Testing sequence with the Berish Nearpoint Chart was 
identical to that of conventional charts. Side one (cross-
grid targets and diamond) was used for phorias, prism vergences, 
relative accommodation and cross-cylinder tests. Only binoc-
ularly-seen targets Y:ere used and polaroid analyzers· v;rere !!£! 
in place. Since prism vergence and relative acco~~odation 
tests re~uire 20/20 letters to be used for acuity discrimi-
nation, subjects were asked if they could identify the smallest 
letters inside the diamond. If they·could not,the nearpoint 
light w2-s moved closer if that improved acuity to the 20/20 
"' '· . 
.) 
level. In such cases the .requirement for increased illumi-
nation was noted on the recording form. 
Polaroid analyzers were then put in place and side two 
of the Berish Nearpoint Chart was presented to the subject. 
The nearpoint light was again positioned at 60 centimeters 
if it had previously been moved closer. The subject was 
asked to call out the smallest visible letters on all three 
reduced Snellen charts. Monocular and binocular acuities 
16 
were recorded. If acuity was less than 20/20, or if the sub-
ject reported difficulty in identifying 20/20 letters, an 
auxiliary 60 watt light was used to provide additional illumi-
nation on the acuity charts. Visual acuity was again recorded 
along with any pertinent comments concerning the increased 
illumination. 
The subject's attention was then directed to the fixation 
disparity target on side two. Associated phoria, if any, was 
neutralized ;,·ri th Risley prisms and visual acuity again was 
measured. If the left and right . 20/20 a.nd 20/25, lines were not 
equally clear small sphere po7,rers ( . 25 to . 50 D) were placed 
before the eye with poorer acuity in an attempt to achieve 
equality. 
Lastly, near cylinder power and axis were adjusted by 
using the Jackson Cross-Cylinder. The six meter astigmatism 
correction bece~e the starting lenses for the near astigmia 
test; To assure that ~-ccor.amodati ve posture was at or ne a r 
the fixation pl~:ne ~~additional cross-cylinder test was per-
formed. ;;.'i th the 7A finding and cross cylinders in place . the 
subject was again shown side one of the chart and asked to 
. I 
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describe the appearance of the left and right cross-grid 
targets. Plus sphere v1as added monocularly, if necessary, 
until equality of horizontal and vertical lines was reported. 
These findings are labeled "Vectograph Cross-.Cylinder" on 
the recording form,since no equivalent test can be performed 
with conventional nearpoint charts. The chart was then rotated 
back to side two for the near astigmia tests. 
Any unusual occurrences, notev.'Orthy comments by the 
subject, or impressions of the examiner were recorded for 
future consideration. 
One subject was administered the entire series of near-
point tests for five consecutive days. The objective was 
twofold - to give an indication o! the repeatability of find-
ings when using the :Berish Nearpoint Chart, and ·to compare 
. 
the variation in the data gathered from the Berish and the 
conventional chart. 
) .. 
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RECORDING FORI.: - UEAHPOE{T TES'.rS 18 
AGE 2 2.. norliNANT EYE Rr -......;...;..~--
1. 1Jax:. Plus for :3est Visual Acuity (6 meters) 
OD -. ~5 -. ~5 ~ 005" 2C;'- l!i 
os - J.oo -.5o 'A J')5 201 ;£ 
2. Near Tests 
COI\TVEH'l'IONAL CH:\RT 
a. NEAR PHORIA: Lateral 5 exo 
Vertical <P 
b. PRC (#16) 15 ) Z 2. I J2.. 
NRC (//17) J'f I 2.'3 I 12. 
._. c. PRA (#20) - :J.oo !-3.50 
NRA ( i¥21) + t.2t;' I -rt ·50 
d. CROSS-CYLINDER:(l4A) OD +.~Q 
OS ±·?.5 
(14B) OD +·22 
e. NEAR ACUITY: OD 201...:2::..:::::0:..-_ 
OS 20/...;::::2.~0 __ 
ou 20/~2:..:::0:;....__ 
... 
COI~dSNTS: 
EORI SH C~I.:-.R·r 
Lateral J.f ~XO 
Vertical cP 
PRC 13 I 2 I I J 2.. 
NRC I Z.. I 2/ !_f~I-
PRA -3.50 /-3.00 
NRA +I .50 I +- ).25 
(14A) OD +·9S v~~Ja.ble. 
OS +-·50 
(l4B) OD +·50 
OD 20/'2.0-5" 
OS 201 20-J./. 
ou 20/'2.0-'2. 
fiu;r.,J,")o'1 L,q!-1) 
201 2o-2-
:2ol2o -t 
20/20 
FIXATION DISPARITY 
!. txo - No 1-111tpvr;veme11t 1-n V.~. 
VECTOGR;1.PH CROSS-CYLINDER 
OD PI 0.110 
OS -.'2.5" 
NEAR CYLINDER (JCC) 
OD -.So~ 10 
OS -·50 X J'J2. 
Results 
The series of nearpoint tests were first administered to 
one subject for five consecutive days. Data gathered from 
19 
the use of each type of card was averaged for every test and 
standard deviations calculated as an indication of variability. 
This part of the study is labeled "Repeatability" is this 
section. 
Fifteen subjects, five of whom were optometry students, 
were then tested. For each subject tested conventional card 
data was considered the "control", and Berish chart data Yl~s 
considered the "variable." Deviation from conventional card 
data was calculated for each subject for every blur-out, break, 
recovery,e~uality (on cross~oylinder tests), and for the number 
of 20/20 letters not identified correctly on reduced Snellen 
charts. 
Regarding the data from fifteen subjects, a minus sign 
before a phoria or prism vergence result indicates that the 
event occurred at a lo·wer prism diopter value when the Berish 
chart was used. For sphere power tests a minus sign indicates 
that the event occurred with more minus (or less plus) sphere. 
Conversely, a plus sign indicates that the event occurred with 
more plus (or less minus) sphere • 
.. 
} 
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Repeatability Data- One Subject 
Six-meter subjective: OD -5.25 -1.00 x 175 20/15-3 
OS -4.75 -1.00 x 175 20/15-3 
Conventional Card :Sorish Chart 
Trial l 2 3 4 5 l 2 3 4 5-
Phoria 5x 6x 5x 4x 5x 2x 6x 3x · 4x 4x 
PRC (#16) 
Blur-out 14 16 17 l6 18 l4 15 16 16 l5 
.Break 19 18 21 18 18 20 20 17 16 lB 
Recovery 10 14 17 15 12 l6 17 12 16 11 
NRC (#17) 
Blur-out 16 16 20 19 16 13 15 12 l7 19 
Break 22 24 24 24 24 22 23 22 21 24 
Recovery 17 20 17 16 18 14 15 15 16 16 
PRA (r~20) 
Blur-out -9.25 -8.50 -9.50 -8.75 -8.50 -7.50 -8.2~ -8.00 -7.50 -8.50 
Recovery -8.'75 -8.00 -9.00 -8.2~ -8.2~ -7.00 -7.75 -7.50 -7 . 2 5. -8 . 0 0 
NRA (#21) 
Blur-out -3.00 -2.50 -2.50 -2.75 -2.50 -2.75 -2.50 -2.7:5 -2.75 -2.75 
Recovery -3 • 2 5j -2 • 7 5 -3.00 -3.2~ -3.00 -3.00 -2.75 -3.00 -3.00 -3.00 
Cross-
Cylinder 
(#14A)OD -4.25 -4.00 -4.50 -4.50 -4~25 -3.75 -4.25 -4.00 -4.25 -3.50 
OS 
-4.00 -3.50 -4.25 -3.75 -4.00 -3.00 -4.25 -4.00 -4.00 -3.25 
( ill4.B) OD -4.25 -4.25 -4.50 -4.75 -4.25 -4.00 -4.25 -4.00 -4.25 -4.00 
2:1 
Conventional Card Barish Chart 
Trial 1 2 3 4 5 1.. 2 3 4 5 
Acuity 
20/20. letterf 
missed OD 1 1 1 -1 1 9: 3 6 5 3 
OS 0 0 0 0 0 3 1 2 ~ 1 
- - --..... 
. 
ou 0 0 0 0 0 Q 0 -'2 2 1 
Vectograph 
) Cross-cylinder 
OD -4.50 -4.50 -4.75 -4.00 -4.50 
OS -4. 2 5- -4. 7'5 -3. 50 -4. 2 5c -4 0 00 
) Near Astigmia 
Axis OD 003 003 180 180 17.9 
OS 177 172 175 176 178 
. 
. 
Cylinder power was -.75D OU on every trial 
) . 
l 
J 
22 
Repeatability- Average data f~om testing one subject with the 
conventional card and with· the Barish chart for five consecutive 
days·- All sphere data is the amount of plus or minus sphere 
measured from the six-meter subjective. Visual acuity data is 
the average number of 20/20 letters not identified correctly. 
* 
CONVEJ:~ TIOI·V.L CHART 
PHOHIA 51"·exo , sd • 71 
PRC C¥16) 16.2/18.8/13.6A 
sd 1.5 1.3 . 2.7 
NRC (#17) 17.4/23.6/17.6A 
sd 1.9 .9 1.5 
PRA (#20) -3.65/ -3.20 
sd .45 .41 
NRA (#21) +2.60/ +2.20 
sd • 22 • 21 
#14A OD +.95 sd .21 
OS +.85 sd .29 
#14B OD +.85 sd .29 
VISUAL ACUITY 
OD 20/20 -1/7 letters* 
OS 20/20 
ou 20/20 
BORISH CHART 
4.4•exo, sd 1.26 
. A 15.2/18.2/14.2 
sd.8 1.8 2.7 
15.2/22.4/15.2. 
2.8 1.4 .8 
-2.70/ -2.25 
sd.45 .40 
+2.55/ +2.30 
sd.ll .11 
OD +1.30 sd .33 
OS +1.05 sd .54 
OD +1.15 sd .14 
* OD 20/20 -5/10 letters · 
OS 20/20 -2/10 
ou 20/20 -1/10 
VECTOGRU..PH CROSS-CYLINDER 
OD +.80 sd .27 
OS +.80 sd .33 
NEAR CYLINDER (JCC) 
OD -.75 X 001 + 2° 
OS -.75 X 176 ~ 2° 
Seven 20/20 letters were possible on the conventional card. 
Ten 20/20 letters were posGible on the .3orish chart • 
.  
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Data - Fifteen Subjects: 
s , . t UO J 8C A g e s· lx-me t '"'b' t' er uU J eC lve A . t CUl ;y 
1. K.D.R. 20 OD -1.00 -.50 X 95 20/15 -
OS - .75 -.75 X 85 20/15-
2. A.G.R. 1~' on -2.25 -.25 x ·9o 20/15.- 3 
OS -2.75 -.50 X HO 20/15-3 
3. R.H.R. 43 OD -1.50 -1. 25, X 005. 20/15 
OS -2.75 
-
• 50 X 175 20/15 
4. B.R.B. 22 OD -5.00 - • 7/5 X 70 20/15 
OS -5.25 - .75 X 110 20/15 
5,. A.T.D. 39, OD -5.25 -1.00 X 175 20/15-3 
OS -4.75 -1.00 X 175 20/15.- 3 
6. Y.:B.:S. 25 OD - .50 - .25 X 90 20/15 
OS 
- • 75 - • 25, X 90 20/15 
7. J.V.'.7. 1 'J,· OD -4.25 -1.00 X 10 20/15, 
OS -3.00 - .75 X 160 20/15 
8. R.E.L. 52 OD +2.25, - .50X95, 20/15-3 
OS +2. 25,· - .75 X 80 20/20+2 
9. J.A.F. 18 OD -2.50 - .75 X 180 20/15 
OS -2.75 - .75 X 180 20/15 
10. P.M.C. 18 OD -2.25 - . 25- X 140 20/15 
OS -2.50 - . 50 X 40 20/15 
11. C.J.S. 29 OD + .50 sphere 20/15 
OS +1.00 - • 25. X 180 20/15 
12. K.E.C. 40 OD + .50 - . 25 X 180' 20/15 -
OS + .50 - .25,X 180 20/15-
13 S.R.S. 28 OD Plano 
-
. 25. X 180 20/15 
OS Plano 
- . 25. X 180 20/15 
14. J.H.S. 23 OD + .50 - • 25. X 100 20/15 
OS +1.25 - .50 X 95 20/15 
J 15. J.P.D. 18 OD -2.75 - .75 X 005 20/15 
OS 
-4.50 - .75 X 180 20/15 
_) 
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Data - Fifteen Subjects: 
Sub :i ect Phoria PRC ( #16) NRC ( //1 7.') PRA( J 20l NRA( //21) 
1 .• Convent. 4s 24/24/19. 9/15/'Z' -J.00/-2.50 +1.50/+1.25 
Borish 4s 16/20/17 6/18/0 -2.25/-1.75 +1.25/+0.75 
2. Convent. Ts X/25/16 10/17/7' -3. 75/-3. 5o P1ano/-0.25 
3orish 5s 16/25/20 . 8/16/10 -2.75/-2.50 -0. 50/-0:75. 
3. Convent. 4x 10/30/26 16/28/25 -1.25/-0. 75· +1.75/+1.50 
-· 
Borish 3x 8/28/26 11/29/26 -0.75/-0.50 +1.50/+1.25 
4. Convent. 3.5x 24/26/22 18/21/13 -6.75/-6.50 -1.75/-2.00 
Borish 2x X/27/22 10/21/13 -7.25/-7.00 -2.25/~2.50 
5;. Convent 7x X/24/20 6/13/5 -7.75/-7.25. -2.25/-2.75 
Borish 6x X/25/16 7/12/10: -6.75/-6.25 -3.00/-3.50 
6. Convent. 4x 16/24/14 10/24/16 -3.50/-3.25. +2.00/+1.75 
Borish 5x 10/22/16 8/20/16 -2.75/-2.50 +2.00/+1.50 
'7. Convent .• 8x X/13/7 16/24/18 --7.25/-6.75. -1.75/-2.00 
Berish '7 ' rx 10/13/7:' 16/22/16 -6.75/-6.25. -2.00/-2.25 
8. Convent. 15x X/12/2 X/26/20 +3.50/+3.75 +5.50/+5.25 
Berish 15x 6/12/0 X/22/18 + 3 • 00/ + 3 • 2 5. +4.75/+4.50 
g . Convent. 1s 14/28/14 14/24/18 -6.50/-6.00 ? +0.50/+0.25 
) ::Sorish ID 14/24/12 10/22/15 -8.00/-7.50 ? +1.25/+1.00 
10. Convent. 4s 11/19/10 12/24/14 -5.25/-4.75 +0.75/+0.25 
Berish 3s 10/18/10 10/20/13 -5.75/:...5.25 P1ano/-0.25 
11. Convent. 2x X/22/12 8/18/12 -2.00/-1.50 +2.25/+1.75. 
) . Berish {!) 16/20/15 8/18/10 -1.50/-1.25 +1.75/+1.50 
12. Convent. 1x 18/22/14 10/18/11 -2.25/-1.75 +3.00/+2.75 
Berish 1x 16/20/14 8/18/10 -1.75/-1.50 +2.75/+2.50 
13. Conven ~. 9x X/12/6 18/26/20 -3.25/-2.75 +2.50/+2.00 
Berish 8x X/12/6 18/24/18 -3.50/-3.00 +2.25/+2.00 
14. Convent. 1.5s 20/24/16 14/19/10 -2.50/-2.00 +3.75/+3.50 
Borish 3s 18/25/18 13/18/6 -2.25/-2.00 +3.25/+3.00 
15. Convent. ID X/24/16 17 /2<')./17 -6.50/-6.00 +0.25/-0.25 
Berish ID 24/26/12 16/22/15 
-5.25/-4.75 -0.25/-0.50 
Data - Fifteen Sl~b,jects (cont.) 
Subject 
Cross-cyl (i¥14A) 
OD OS 
1. Convent. +0. 25. +0. 25, 
:3orish +0.50 +0.25 
2. Convent. -1.25 -1.25. 
Borish -1.00 -1.25 
3. Convent. Plano -1.25 
Borish +0.25 -1.25 
4. Convent. -3.75 -4.25 
Borish -3.50 -4.00 
5 .• Convent. -4.50 -3.50 
Borish 
-3.75 -3.00 
6. Convent. Plano -0.25 
Borish +0.75 +1.00 
7. Convent. -2.75 -2.75 
Borish -3.00 -3.00 
8. Convent. +4.50 +4.50 
Borish +4.00 +4.50 
9 .• Convent. -0.25 -0.50 
Borish Plano Plano 
10. Convent. -1.50 -1. 75. 
Borish. -1.25 -1. 25, 
11. Convent .• +2.25 +2.50 
Borish +2.50 +3.00 
12. Convent. +1.25 +1.50 
Borisb. +1.50 +1.50 
13. Convent. +1. 50 +1.50 
Borish +1.25 +1.25 
14. Convent. +0.25 +1.00 
B~· rish +0.50 +1.00 
15. Convent. -1.75 -4.25 
Borish -1.00 -3.25 
( #14B) 
OD 
Plano 
+0.25 
-1.25 
....;1.25. 
Plano 
+0.25 
-3.50 
-3.75 
-4.50 
-4.00 
Plano 
+0.50 
-3.25 
-2.50 
+4.50 
+4.25 
-0.75 
-0.50 
-1.50 
-1.50 
+2.25 
+2.50 
+1. 00. 
+1.25 
+1.00 
+0.75 
+0.25 
+0.50 
-1.75 
-1.00 
25 
Acuity-20/20 Fixation 
Letters missed Disparity 
OD OS OU 
0 - 0 0 
4 2 o- 0 
1 2 0 
6 9. 6 l . eso 
0 0 0 
2 2 0 0 
o- 0. 0 
10. 0 0 0 
2 o. 0 
10 7/ 5 0 
,,7 0 0 
20/30 10 7 l eso 
0 0 0 
o- 0 0 1 exo 
2 1 1 
20/25.:- 9 5. 2 exo 
0 0 0 
8 4 4 0 
0 0 0 
5 1 1 0 
1 l . 1 
4 3 3 0 
0 1 0 
2 6 o- 0 
0 0 0 
o- 0 0 1 exo 
0 o- 0 
? 3 5 2 0 
1 o- 1 
3 1 1 0 
} 
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Fifteen Subjects 
1. Lateral phoria (N = 15) 
A. 10 exophoria: Berish results -.656(less exo), s.d .• 88 
One subject vvas more ( +1-') exophoria. 
B. 5 esophoria: Berish results -.506(less eso), s.d. 1.32 
One subject was more (+1.5~) esophoria. 
2. Prism vergence tests (N = 15) 
A. PRC (#16): -2.7i314/ -.80"/ -.20 6 
s.d.3.28 1.82 2.34 
Two subjects had higher blur-out values (+1,+~; 
three had higher breaks (all +1•); and four had higher 
recoveries (+2,+2,+3,+4•). 
B. NRC (#17): -1.93A/ -1.33 6 / -1.07 4 
s.d.2.34 1.80 2.69 
One subject had a higher blur-out value (+~6 ); two had 
higher breaks (+1,+2A); and three had higher recoveries 
(+1,+3,+5 6 ). 
3. Relative accommodation tests (N = 14) 
A. PRA (#20): +.38D 
s. d •• 59 
/ +. 30D 
.60 
fen subjects blurred out and recovered with less minus 
sphere, averaging +.70D,. s.d .. 31D; four accepted more 
minus sphere, averaging -.44D, s.d •. 13D. 
B. NRA C¥21): -.43D 
s. d •• 23 
I -.39D 
.21 
No subjects were able to accept more plus sphere with 
the :Berish chart; two subjects accepted plus sphere 
equal to that of the conventional card; t·rvelve.·blurred 
out and recovered with less plus sphere. 
) 
) 
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4. Cross-cylinder tests (N = 15) 
A. 
B. 
(14A) OD + • 2 3D.· s . d •• 3 6 
OS +.27D s.d •• 44 
(14B) OD + .12D s. d •• 38 
Of the thirty eyes tested with the monocular crossed 
cylinder, subjects reported e~uality with more plus 
sphere twenty-three times; six eyes had sphere e~ual 
to t~~ conventional card; and one eye re~uired less 
plus sphere for equality. 
5. Visual acuity (N = 15). With Polaroid analyzers in place 
during Berish chart testing. The following are the average 
numbers of 20/20 letters not identified correctly out of 
seven possibles on the conventional card and ten possibles 
on the Berish chart. 
Conventional Berish 
OD .93 letters, s.d. 1.83 O.D 5,. 33 letters, s.d. 4.01 
OS • 33 " s.d • .62 OS 4.00 " s .d·. 3.64 
ou • 27 " s.d • .59 ou 2.60 II s.d. 3".20 
Visual acuity testing was performed with one 60 watt reflect-
orized bulb directed toward the chart from 40 centimeters. 
6:. Vectograph cross-cylinder test (N = 15). There is no com-
parable test with conventional cards. The following are 
the average plus sphere powers (measured from the six-meter 
subjecti '!.e) re~uired to equalize the cross-grid target. 
OD +1.13D s.d .• 38 
OS +1.03D s.d •. 51 
28 
7;. Near astigmia test (N = 30 eyes) 
Cylinder power Cylinder axis 
17 No change 15 Same axis 
10 .25D increase . 13 Excyclorotation (mean 5.0 ) 
3 .25D decrease 2 Incyclorotation (mean 3°) 
..) 
) 
Discussion 
Tile follo·.·iing comments are in regard to the series of 
nearpoint toots administered to the same subject for five 
consecutive days. 
29 
1. Phorias: Lateral phoria measurements were almost identical 
with the Barish and Conventional chart. Slightly more 
variability was evident with the Barish chart. Vertical 
phoria was near zero with both charts and could not be 
precisely measured with Risley prisms. 
2. Prism vergence tests: (PRC - #16) The subject reported 
blur-out and break with about 1.0~ less base-out pris~ 
when using the 3orish chart. Recovery was with 0.6 6 more 
base-out prism. These small differences could be due to 
experimental error on the five trials. 
(NRC -#17) Blur-out, break snd recovery all occurred with 
about 2.0 6 less base-in prism when using the Barish chart. 
There was also more variability ou blur-out and break data. 
3. Relative accommodation tests: (PRA -#20) Blur-out and 
recovery occurred with 0.95 diopters less minus sphere 
when using the 3orish chart. Daily variation from. the 
mean was about the same as with the conventional card. 
(NRA -#21) The conventional and the 3orish charts produced 
almost identical findings on the "plus sphere to blur-out 
and recovery 0 tests. Daily variation on each type of chart 
was much less than that of the previous test (positive 
relative accommodation). 
Note: The Borish chart produced lower findings on the negative 
relative convergence and positive relative acco:r.unod.ation tests -
bot'h of which provide a positive stimulus to accommodation. 
) . 
) 
4. Cross-cyli:J.der tests: ( 14A and 14B) ·rhese tests were 
administered using the central (binocular) cross-grid 
30 
target on the JJorish chart, and vdthout Polaroid e.nalyzers 
in place. Neutralization on the :Borish cp.art req,uired 
approxima tely .25 diopter more plus sphere. Variabilit;r 
was much gre2.ter when using the :Oorish chart, with there 
appearing to be no precise endpoint, but a range of 
sphe:e powers which the subject called eq,ual. On the last 
day of this series of tests the nearpoint light was noved 
closer and farther a•:my to determine if a change in 
illumina tion would be beneficial in achieving a more 
precise endpoint. The subject commented t hat it was 
much easier to see small differences when the light was 
ver_y dim. ·rhis was confirmed by using room ·illumina tion 
only (no nearpoint light) and having the subject report 
equality. Under reduced illumination the range of equal-
ity was reduced to .25 to .50 diopter : where previously 
the range had been .50 to 1.00 diopters. 
5. Visual acuity: This was the first test in the series to 
~ 
be administered lli~der binocular conditions (with Polaroid 
analyzers in place). 'lli.is subJect consistently reported 
poorer acuity with the right eye, missing one out of the 
seven 20/20 letters on the conventional chart, and four 
to six 20/20 letters out of ten on the Bor~sh Chart. 
All the 20/20 letters were easily identified when using 
the left eye end the convention3.l chart, and about two 
or three were missed on the Borish chart, with the sub-
. l 
ject reporting that she vms guessing a lot. The subject 
appreciated greater illumination, saying that the Snellen 
charts appeared "brighter" or the lettera appeared "darker", 
Visual acuity improved only slightly,however. One or tv:o 
additional letters could be correctly identified. Several 
letters that had been previously "guessed" correctly could 
be identified with more confidence when an auxiliary near-
point light 'lvas directed tmvard the Barish chart. 
31 
6. Vectograph Cross-cylinder test: These tests vvere administered 
using the standard nearpoint light and Polaroid analyzers. 
No equivalent test could be performed with a conventional 
cross-grid target. Much indecisiveness was exhibict;ecl .. by:- the 
subject. ·rhe subjective, plus about .80 diopters, was required 
to achieve neutrality. A large range of sphere powers could 
be used with the subject reporting that she was not sure 
which way the lines 'ivere darker. Less illumination with. this 
subject. might have produced a more precise endpoint (see #4). 
7. Near Astigmia: This test was administered with the Vecto--
gr.a~~ CFasa-cylinder sphere in place. Measured astigmia at 
six.meters was -l.OOD x 175 OU. During several of the 
near astigmia tests the subject vvould requi-re much more than 
-1.00 D. cylinder power. If the Barish chart was rotated 
back to the cross-grid targets_ ( a...'1.d the crossed-cylinders 
aligned properly) it would be found that accommodation was 
no longer positioned at the fixation plane. In some cases 
it was necessary to 2.ccomplish two or three cross-c,ylinder 
tests, quickly changing from one side of the :3orish ch2.rt 
to-. the other, before a consistently reliable near astigmia 
test could be performed. 
) . 
) 
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Discussion (cont.) 
The following co:m..ments are in regard to the series of 
tests administered to fifteen subjects, and are concerned with 
results V'lhen using tbe Borish Ne<:~rpoint Chart. 
1. Lateral phoria: Subjects tended toward a lesser phoric 
posture, whether exo or eso. The average difference was 
only about .5 prism diopters. 
2. Prism vergence tests: 3lur-out, break, and recovery all 
occurred at lovver values, with blur-out having the largest 
deviation (2 ). 
3. Relative accommodation tests: PRA (#20). Subjects divided 
themselves into two distinct groups. Ten of the fourteen 
subjects blurred-out and recovered with much less minus 
sphere. (.?OD mean), while the other four subjects could 
accept almost -~ 50D more minus sphere. ~'le have no explain-
ation for such variation. NRA ( #21). Results were more· 
c.~::.:: consistent. T·.llfelve subjects blurred-out and recovered 
with less plus sphere (.41D); two subjects accepted the 
same plus sphere as with the conventional card; no subject 
accepted more plus. 
4. Cross-cylinder tests: )hen conducted \Vi th the recommended 
illumination, the range of reported eq,uality was quite 
large for most subjects (.50 to l.OOD). Jhen coming out 
of excess plus, subjects consistently reported equality 
earlier thun with the conventional card (+.25D). Subjects 
reported that using room illlli~ination only (no nearpoint 
light) made the test "ee.sier" u.nd the range of equality 
smaller - to approxim~tely that of the conventional c2rd. 
) 
J 
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5. Visual acuity: Subjects who could identify all of the 
20/20 letters on the conventional card could not identify 
from two to six letters (out of ten possibles) on the Berish 
chart. Subjects who missed ~- of the conventional card 
letters usually could identify only 20/25 letters on the 
Berish chart. Increasing the nearpoint illumination improved 
acuity slightly (two or three letters) with subjects report-
ing that they didn't have to "guess 11 at so many letters. 
6. · Vectograph cross-cylinder: ·:rhis procedure was used to 
place accomrrodative posture at or near the fixation plane 
prior to the near astigmia test. It was not satisfactory 
for that purpose. The .range of reported eq_uali ty was sim-
ilar to that of the previous cross-cylinder tests. It 
was necessary to quickly rotate the chart from side one to 
side two for the astigmia test and the different stimuli 
appeared to cause accommodative posture to shift away from 
it's previous position. 
7. Near astigmia: The Berish Nearpoint Chart has no partie~ 
ular target to be used during the flip-cylinder test. For 
this stud;y the letter 11 0 11 near the center of the 20/40 
line, and the adjacent letters, v;ere usod as the discrim-
ination target. Results appear to be quite reliable, but 
only after rechecking accommodative posture two and three 
times. ·:rhis required rotating the chart back and forth, 
from Snellen chart to cross-grid target, and resetting 
.  
the flip-cylinde~s each time. Only slight changes in 
·cylinder power and axis were required, with a tendency 
toward the expected excyclorotation at near . 
) 
_) 
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An Alternative to the 3orish Nearpoint Chart 
One of the available alternatives to the Borish Nearpoint 
Chart is the Bernell 553 Slide for binocular refraction at 
near. (See figure 3) The slide is 'designed to be used with a 
small "lantern." A stand, or other moW1ting device, would be 
re~uired in order to use the lantern in front of a phoropter. 
Backgrolli~d illumination is from white light behind the slide, 
rather than from reflected light off an aluminized surface. 
Reduction in contrast is minimized. The slide utilizes both 
the bichrome effect and polarization for binocular refractions 
at near, suppression and fixation disparity testing, and 
acuity balancing . Vlhile the slide ca..."l.not be used for some of 
the custonary nearpoint tests, it appears to be well designed 
for those tests which cannot be performed vvi th conventional 
cards. ·rhe Eernell Lantern-Slide combination costs about ten 
dollars more than the Berish Nearpoint Chart. 
MONOCULAR NEAR READING ACUITY 
with white unpolarized light on 4'1> pt. and s 
pt . type (top left paragraphs) 
NEAR POINTS OF ACCOMMODATION 
UNDER BINOCULARITY is performed with 
top center c ircles (Polarized). Top w ords 
seen by the R.E .; the b o ttom words are seen 
by the L . E. The sl ide Is m oved towa rd tho eye 
to . determine if, under b lnocularl t y , the near 
POintS of accommod at io n are at the same 
plane In space . 
LATERAL AND VERTICAL FIXATION DIS· 
PARITY IS performed with the center and 
center bottom targets (Polarized). 
DUOCHROME TESTING UNDER BINOCU· 
L_ARITY is P.e r formed with left and left bottom 
Circles (Polar~zed). 
CLOCK DIAL TESTING UNDER BINO· 
CULARITY Is p er formed with the right bottom 
circles (Polarized}. 
FLIP-CROSS CYLINDER NEAR POINT 
ASTIGMIA TEST UNDER BINOCULARITY 
Is Performed with top right c i rcles after the 
spherical equivalent is determined with the 
duochrome tes t. 
•553 BRN Slide . .. .. . . ... • . .. $11 .00w 
Figure 3 
NEW! *BERN ELL 553 BAN SLIDE 
BINOCULAR REFRACTION AT NEAR 
) 
) . 
) 
35 
Summary 
Thts study has shovm thA.t th~ "Borish Nearpotnt Chart 
can be used for the customary nearpoint tests. that are admin-
istered during a tvmnty-:one point examination. It can also 
be used for a binocular refraction at the nearpoint, as well 
as more specialized testing of binocular visual functions. 
The Barish Nearpoint Chart appears to be deficient, however, 
in that the vectographic process-inherently causes a reduction 
in contrast. This reduction can be partly eliminated by in-
creasing the nearpoint illumination. When the illumination 
recommended by the Optometric Research Institute is used, 
measured visual acuity, compared to that of conventional 
charts, is lovver - from tw·o or three letters up to one whole 
line (20/25 rather than 20/20). Results of accommodation and 
convergence tests reflect a lower level of performance. Near 
astigmia testing with the Jackson Cross~Cylinder is difficult 
due to the awkward and imprecise method of positioning accom~ 
modative posture at the plane of fixation. 
The only real advantage of the 3orish Nearpoint Chart 
over alternative devices is the convenience of being able to 
administer all nearpoint tests, including fixation disparity, 
supression and binocular refraction, with one composite card. 
This advantage is partially offset by the deficiencies noted 
above. 
., 
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Appendix A 
The Borish nearpoint chart 
IRVIN M. BORISH, O.D. 
KEY WORDS-nearpoirzt testing, 
{uation disparity, vectowaph chart. 
The advantages of binocular re-
fraction methods, since the intro-
duction of the original Turville 
technique through the deve lop-
ment of projection via septums 
and Polaroid , culminating in the 
Grolman Vectographic s lides, has 
been increasingly emphasized in 
various papers. The benefits of 
binocular refraction at distance-
better equalization, more reliable 
endpoint for sphere, truer value 
and axis of cylinder, indication of 
suppression or fusion quality, and 
applicability of added tests, such 
as fixation disparity tests- have 
been frequently emphasized. 
However, the additional merits of 
binocular techniques when ap-
plied to the nearpoin t test distance 
have, while noted, seldom been 
implemented because of the lack 
of smooth efficient techniques and 
applications which could incorpo-
rate the procedures in the usual 
and accepted routine. 
The Borish Nearpoint Card is a 
vectographic nearpoint card 
which enables the usual routines 
at nearpoint to be readily per-
formed without radical change in 
procedure, and permits additional 
information gathering which is 
not now readily available by cus-
tomary methods. Thus, in addition 
to permitting the standard mea-
surement of the phorias, ver-
gences (ductionsl and blur point 
values, it permits easy com pari on 
of binocular to monocular cross-
cylinder findings without the 
necessity or interference of dis-
sociating prism or the unnatural-
ness of alternate occlusion, it per-
mits immediate comparison of 
monocular and binocular am-
plitudes of accommodation and de-
termination of the true need ofdif~ 
ferent nearpoint additions for 
each eye, allows retesting of the 
accuracy of the equalization per-
formed at distant as applied to the 
nearpoint, retesting of power and 
axis of cylinder at near and as in-
fluenced by lens effectivity, nota-
tion of unequal accommodative ef-
fort and measurement of near-
point disparities of fixation, pres-
ence of suppression, and differ-
ences in nearpoint visual acuity 
under natural binocular condi-
tions. 
The following descriptions and 
techniques help illustrate these 
situations. 
The first side of the card (Fig. 1) 
contains three cross-cylinder grids 
and a diamond which contains 
type varying from 20/40, through 
20/30, 20/25, to 20/20. The central 
grid and the diamond with its 
print are seen by bqth eyes. The 
right-side grid is seen only by the 
O.D. and the left only by the O.S. 
when Polaroid analyzers are em-
ployed (Figs. 2 & 3). 
Lateral and vertical phorias 
The phorias are taken in the 
usual manner by the VonGraefe 
technique in which a vertical 
prism over one eye dissociates the 
chnrts so that one diamond ap-
pears above the other, while a lat-
eral prism before the other eye 
dissociates them so that they a p-
pear displaced latera lly. Dur-
ing the phoria tests, the patient is 
requested to look at the .finest type 
he can see inside the diamond, and 
to concentrate on keeping that 
type clear. He is usun lly directed 
to lixate the targe t :;ccn thrqugh 
the vertical pris m s ince that 
amount of prism is usually le:;s 
than that required for lateral dis-
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Fig. 1 Cross Cylinder and phoria target 
of card. 
• 
-
. 
Fig. 2 Target seen by right eye. 
Flg. 3 Target seen by left eye. 
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sociation and will" di1'ltort the clar-
ity of the print less. The objective 
of being sure the print is kept 
clearly focused is to hold accom-
modation steady so that the 
accommodative-convergence does 
not vary and influence the phoria 
(fusional convergence) measure-
ment. 
Vertical phoria 
Prism base-up is introduced be-
fore the left eye until two 
diamonds are seen. The patient is 
requested to look at the lower 
target and keep the smallest print 
he can see clearly within it as clear 
as possible. Prism base-in is intro-
duced before the other eye and the 
patient is asked when the upper 
target appears to the right. He is 
then instructed to keep looking at 
the fine print in the lower 
diamond but to report when it ap-
pears that the left point of the 
upper diamond is exactly level 
with the right point of the lower 
one (Fig. 41. The vertical prism be-
fore the left eye is reduced to that 
position and indicates the lateral 
phoria value. 
++ -f-+ 
~. ····-....... . 
Fig. 4 Diamonds lined for measurement 
of vertical phorias. 
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Fig. 5 Horizontal phorias - diamonds 
aligned. 
Lateral phoria· 
The vertical prism is now in-
creased until the right diamond is 
again above the left one. The pa-
tient is now requested to keep the 
same type clear as before. but to 
report when the lower point of the 
upper diamond appears directly 
above the upper point of the lower 
diamond (Fig. 51. The lateral 
prism before the right eye is now 
reduced until that position is 
reached and its remaining value 
indicates the ameunt of the lateral 
phoria. 
If a gradient test is desired, a 
-1.00 D lens is pres en ted before 
each eye and the subject is re-
quested to note, while keeping the 
same print as before clear, 
whether or not the two diamonds 
still remain exactly aligned above 
each other or not. If the two 
diamonds shift out of alignment. 
the lateral prism is readjusted 
until they are realigned. The dif-
ference in the findings with and 
without the -1.00 before the eyes 
is known as the gradient test, and 
indicates the influence of accom-
modative-convergence or the ACA 
ratio. It is recorded as 1.00/phoria 
change, as a positive value if the 
phoria became less exophoric, and 
a negative change if it became less 
esophoric. Thus, a change from 8 
exo before the -1.00 addition to 5 
exo after it, would be recorded as 
1.00/3 ACA. 
Cross-cylinder test 
The patient is directed towards 
the three grids (Fig. ll and asked 
to report whether the lines run-
ning side-to-side (horizontal stand 
out from the background equally, 
greater or less than those running 
up and down (vertical) in the 
center grid). (This is seen O.U.) 
The patient is then asked to note 
how they compare on the right 
grid, and then the. left grid. 
Thereby both binocular and 
monocular cross-cylinder at near 
tests are performed at the same 
time without distortion or varia-
tion of fixation introduced by dis-
sociating prisms. As each lens 
power is added, the patient is 
asked to report whPtlwr Pach of 
the grids are equally affected. If 
the left and right grids are identi-
cally neutralized but the center 
one varies from them, or if all 
three are equally affected, the re-
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lationship is as expected. But It 
the right and left grids vary in the 
amount of lens power required, in-
formation of either inequality of 
accommodation, irregular equali-
zation of the basic lens correction, 
different effectivity of the correc-
tions at near, particularly where 
nnisometropia exists, or irrP[~IIlnr 
fixation may be indicated. Further 
tests on the other side of the card 
will help evaluate these. 
If phorias with the. cross-
cylinder values are desired, the 
patient's attention need merely be 
redirected to the diamond grid on 
this same side as noted earlier. 
The card is now turned to pres-
ent the second side to the patient 
(Fig. 6). 
This side consists of three re-
duced Snellen charts ranging from 
20/200 to 20/20 acuity, a diamond 
which is the exact duplicate of the 
diamond on the first side, and a 
modified Mallett disparity target. 
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Fig. 6 Second side of card showing vis-
ual acuity targets for 0.0 .. O.S., O.U., mod-
ified Mallett disparity test; and diamond 
lor vergence tests. 
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Fig. 7 Targets seen by right eye. 
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Fig. 8 Targets seen by left eye. 
The central Snellen chart, the 
diamond with the print within it, 
and the x's and o's of the Mallett 
target are seen by both eyes. The 
right Snellen chart, and the upper 
and right vernier or noni us lines of 
the Mallett test are seen only by 
the right eye (Fig. 7), while the left 
Snellen chart and the lower and 
left nonius lines of the Mallett 
chart are seen only by the left eye 
(Fig. 8) . 
To test visual acuity at near, the 
patient is directed towards the 
three Snellen charts and re-
quested to report whether or not 
the acuity is equal in all three 
charts . (It is sometimes found, and 
often expected, that it will be bet-
ter in the central (O.U.l chart than 
the others.) If the right chart is 
either better or worse than the left 
one, again the same specters 
raised by the difference in cross-
cylinder values may be present. 
Inequality of accommodation or 
iml:)alance of the Rx may be 
checked by adding plus or minus 
sphere before one eye to see 
whether or not acuity is equalized. 
I fit is not, three other possibilities 
remain: one eye is not fixing as 
specifically as the other, the effec-
tive value of the cylinder, or its 
axis may be different in one eye at 
near than in the other, or an ac-
tual discrepancy in acuity be-
tween the eyes does exist. This lat-
ter should also have been man-
ifested at f~r . and if it has not, can 
be ruled as least likely. 
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Fig. 9 Vertical disparity -left non ius line 
higher than right. 
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Fig. 10 Lateral disparity- lower nonius 
line to right of upper. 
To check the fixation disparity, 
the patient is immediately re-
ferred to the Modified Mallett test 
in the center of the card, and asked 
to fixate the central x. The small 
o's act as parafovea l fusional 
stimuli and the size of the targets 
and the noni us Ii nes meet 
Mallett's criteria for the test, al-
though the use of color in the 
nonius lines has not been dupli-
cated. The patient is asked to re-
port whether the upper nonius 
line aligns exactly above the lower 
one, and whether the right nonius 
line ,aligns exactly alongside the 
left one to form a perfect cross. If 
one horizontal line appears higher 
than the other (Fig. 9) , a vertical 
disparity exists and the prism 
which aligns the two lines so that 
they are opposite each other is a 
prism measurement of that dis-
parity at that distance. If one ver-
tical nonius line appears to the 
right or left of the other tFig. lOl, 
the latP.ra\ pr ism which al igns 
them is a pris m value of lateral 
disparity. Such prism, according 
to Mallett and others may be 
measurably indicative of pre-
scribable corrections. 
JY . 
Another test for correct fixation 
where one chart ap'pears clearer 
than the other is to immediately 
occlude the eye seeing the chart 
better. If acuity of the eye which 
saw it poorer under binocular con-
ditions improves under monocular 
ones, it is likely that that eye was 
not fixating precisely under 
binocular conditions. 
If the difference is not due to 
fixation disparity, then the matter 
of the nearpoint refraction shoufd 
be retested . This can be done by . _., 
introducing a flip or Jackson 
cross-cylinder before the eye ex- • 
hibiting poorer acuity, and by di-
recting the attention of the patient 
to the chart seen only by that eye, 
while the other eye helps hold ac-
commodation steady. The axis and 
the power of the cylinder can be 
rechecked, and the refraction 
brought to best acuity. 
If none of the above methods 
improves the acuity of the poorer 
eye to equal that of the better one, 
then amblyopia of that eye for 
near can be accepted. Even in such 
a case, the immediate require-
ment would be the most precise 
refraction for near giving best pos-
sible acuity, one which distant 
testing reveals is most often at-
tained by binocular refraction 
rather than monocular methods. 
Once the question of basic re-
fraction and acuity at near has 
been determined, the amplitude of 
accommodation can be taken, 
O.U ., O.D., O.S., at one and the 
same time . Either the Danders-
Duane method, in which the card 
is moved closer to the eye until the 
finest print originally visible 
blurs, or the Sheard, O.E .P. 
method, in which minus lens is 
added until blur is produced, can 
be performed for the above simul-
taneously and under binocular 
and natural conditions by request-
ing the patient to report whether 
the three charts blur at the same 
time. If the right and left chart 
blur at different times, inequal ity 
of accommodation is suggested. 
Again, this may be due to different 
effectivity of anisometropic lenses 
rather than physiological mal-
function , ot· to an error in equa li-
zation of the basic Rx. However, if 
no means of equalizi ng the amp-
litude other than unequa l adds be-
fore the two eyes presents itself, a 
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clinical indication of great moment may be revealed. 
Minus and plus blurout points likewise can be 
taken on all three charts although the physiological 
-value of the findings depends upon the maintenance 
of fusion. 
Finally, the diamond with the small print within it 
.a:an now be used for blur, break and recovery values 
-·for vergences (ductions). The smallest legible print is 
used for the blur points and the diamond itself for the 
:break and recovery points. 
Should suppression be apparent in one of the eyes, 
part of the targets may not be perceived by the pa-
tient during binocular vision. Thus, in the grossest 
instances, the patient, depending upon which eye is 
being suppressed, may see the card appear as in Fig-
ure 2 or 3, or Figure 7 or 8. It is also possible that the 
patient may see the letter targets and the diamond of 
side two with both eyes but suppress the finer nonius 
lines of one eye of the modified Mallett test. If sup-
pression is sufficient to prevent all three grid targets 
or letter charts being seen, occlude the eye which is 
seeing the chart. This should make the previously 
suppressed chart perceptible to the eye suffering 
suppression. If the occluded eye is now exposed, in 
cases in which the suppression is not too deeply en-
grained, all three charts may become visible. 
Whether they do or do not supplies a crude indication 
of the degree of suppression present. 
It will be observed that in a single card, all the 
present battery oftests can be simply performed, and 
in several instances easier than with usual nearpoint 
·.cards. Usual time-consuming change of targets is 
reduced to a minimum, consisting of merely one turn 
ofthe card. In addition, a battery of new information 
has become available- measure of disparity, indica-
tions of equalization merit, notation of relative 
acuity under normal binocular function, determina-
tion of specific nearpoint corrections incorporating 
values due to lens effectivities and cylinder power 
and axis change due to ocular rotation during con-
vergence, revelation of inequality of accommodation 
and different bifocal additions for each eye, and pos-
sible relative amblyopia at near. 
The writer believes that these avenues of investi-
gation and possible greater utilization of nearpoint 
corrections which differ markedly in cylinder power 
and axis from that found for distance, along with the 
potential for different nearpoint reading powers, may 
offer a possibility for solving the problems of patients 
whose complaint subjectively appeared unconnected 
with previously disclosed analytical data. 
The near point card can be obtained from: Op-
tometric Research Institute Distribution Center, 11 
North Montgomery, Memphis, TN 38104. Price 
$35.00 ~OA 
Submitted for publication in the JAOA Sept. 1977 
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Appendix B 
The Optometric Research Institute recommends using a 75 
watt bulb (reflectorized) at two to two and one-half feet in 
order to approximate fifty to seventy-five foot candles. 
Greater illumination is said to cause "ghost images." 'The 
recommended illumination resulted in such contrast reduction 
that the subjects tested complained about the chart being too 
"dim". Visual acuity measured about one whde line worse with 
most subjects. 
41 
Moving the 75 watt lamp to one foot away from the test 
chart increased the backgroUnd brightness enough to regain 
most of the lost line of acuity letters. This brighter illum-
ination caused the "ghost images" to appear, as expected. 
With one lens ba.'Ylk: occluded a faint image of the acuity chart 
was visible on the occluded side. 
20/40 and larger v,rere readable. 
However, only acuity lines 
·:rhe 20/30, 20/25, and 20/20 
lines were so faint e.s to be almost invisible. Consequently; 
it is possible to use much brighter illumination than the 
recommended value without any detriment~l effect on fine acuity 
discrimination. Increased illumination should not be used 
during tests for suppression, fixation disparity, or for cross-
cylinder tests. The unwanted image could result in misinter-
preting test results. 
The Barish Nearpoint Chart has a protective layer of 
transparent plastic. .inen the lamp, or the chart, is position-
to reflect light directly toward the observer, as would be 
. 
J 
J 
J 
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desirable for vectographic projection at the farpoint, a large 
amount of glare results. To avoid the glare, the lamp must 
be offset slightly, either vertically or horizontally. The 
background appears brightest when the .lamp-observer-chart 
angle is as small as possible,without causing glare. The 
nearpoint rod limits the angle superiorly, along with the 
size of the lamp reflector. 
·when using one light source it became apparent that the 
background was always brightest on the side of the chart near-
est the lamp, since that side had the smallest angle of reflect-
ion. If ~he light were positioned above the chart the large 
acuity letters ·Nere seen against a light background, while the 
small acuity letters near the bottom of the chart were seen 
against a darker background. Thus, the contrast v1as least 
in the location ·where it vvas needed the most. If the light 
were offset laterally, one \'lhole Snellen chart appeared with 
greater contrast than the others. To achieve both a high 
level of brightness &nd constant contrast over the entire 
chart two light sources \Vere used simultaneously. Two 60 watt 
reflectorized bulbs vrere positioned left a.."ld -right of the 
chart, about one foot away, and offset just enough so that 
the reflectors would not block the observers view of the 
chart. 'Nith such dazzling illumination the chart, when view-
through Polaroid analyzers, appeared to have the bri·ghtest 
background (and greatest contrast)· -than with any other light-
ing system attempted. And yet, the "ehost image" did not 
extend to smaller than 20/40 letters. 
